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+yroglobulin (Tg) monitoring is the biochemical standard for surveillance of recurrent differentiated thyroid cancer (DTC).
Several assays are available to quantify Tg levels: immunometric assay (IMA), radioimmunoassay (RIA), and the newer liquid
chromatography tandemmass spectrometry (LC-MS). It is well known that a number of entities can interfere with the accuracy of
testing, and at this point in time, no one assay perfectly balances high sensitivity with low risk of interference. In this case study, we
present two cases in which treatment with desiccated thyroid extract (Armour thyroid) led to a sudden elevation in Tg, which
resolved when Armour thyroid was discontinued. +is elevation occurred when Tg was measured with both IMA and LC-MS,
which suggests direct interference from porcine Tg rather than heterophilic or thyroglobulin antibody (TgAb) interference. We
suggest that patients with a history of DTC not be treated with desiccated thyroid extracts consistent with guidelines. Furthermore,
more advances need to be made in the area of Tg testing to improve specificity and avoid detection of nonhuman Tg and other
similar proteins.

1. Introduction

After successful treatment for differentiated thyroid cancer
(DTC), patients are traditionally monitored for biochemical
disease recurrence with serial thyroglobulin (Tg) levels [1, 2].
Tg is a protein synthesized by both healthy thyroid follicles
and DTC cells. A rising serum Tg is usually the first de-
tectable sign of DTC recurrence [3]. +is noninvasive test
has remained the preferred surveillance strategy for many
years; however, the test is not without drawbacks. Notably,
the presence of both antithyroglobulin antibodies (TgAb)
and heterophilic antibodies can interfere with accuracy of
the test [4]. Additionally, different assays can result in
discordant results for the same sample, even in the absence
of antibody interference [5, 6]. Over the years, strides have
been made to mitigate these issues, including tandem
monitoring of TgAb along with Tg, and attempts at stan-
dardization of assays to CRM45 [7]. Additionally, several

new assays have emerged over the years in hopes of finding a
new reference standard.

Tg testing is primarily performed via either the immu-
nometric assay (IMA) or radioimmunoassay (RIA). Tg
monitored via IMA is often underestimated in the presence
of TgAb, as these antibodies competitively bind to Tg and
prevent detection by reagent antibodies [8]. In contrast,
heterophilic antibodies can result in Tg overestimation by
binding directly to reagent antibodies and stimulating a
response [9]. RIA in contrast is less prone to interference
from TgAb and is unaffected by heterophilic antibodies;
however, it is also a less sensitive test [3]. +us, liquid
chromatography tandem mass spectrometry (LC-MS) has
been introduced in hopes of improving sensitivity and de-
creasing antibody interference. Proponents claim that this
new method is free from TgAb interference, though this has
been called into question by several studies [10]. Regardless,
discrepancies persist among all three assays, namely, due to
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pre and posttranslational modification of Tg mRNA, which
results in multiple different isoforms of Tg that will be
detected with varying accuracy by each test [11].

After initial DTC treatment, patients are supplemented
with thyroid hormone to prevent any unnecessary stimu-
lation of thyroid tissue that could result in disease recur-
rence.+e vast majority of patients are treated with synthetic
levothyroxine (T4) per guideline recommendations. How-
ever, desiccated thyroid hormones have gained recent
popularity, with individuals desiring “natural” thyroid
hormone replacement, and claims that these formulations
provide an advantage over synthetic T4 [12]. Additionally,
patients with more longstanding disease may present on
preprescribed desiccated thyroid extracts. It has not been
explored whether porcine thyroid extracts, such as Armour
thyroid, can affect the accuracy of Tg testing.

Here, we present two cases of patients who experienced
sudden and unexpected elevations in Tg with both IMA and
LC-MS testing while on suppressive therapy with Armour
thyroid. In both cases, Tg levels normalized after switching
to levothyroxine. +is raises concerns that desiccated thy-
roid extract (including brands such as Armour and nature
thyroid) may interfere with Tg testing.

2. Case Presentation

A 53-year-old woman with toxic multinodular goiter in the
1990s was treated with radioactive iodine. A new thyroid
nodule developed several months after treatment and sub-
sequently continued to grow. Fine needle aspiration was
consistent with thyroid cancer. Total thyroidectomy revealed
a 2 cm papillary thyroid cancer. Treatment ensued with
levothyroxine 150mcg PO daily and 100mCi I-131 post-
operatively. Initial postradioiodine whole body imaging
showed uptake in the thyroid bed, with multiple subsequent
diagnostic whole body scans showing no evidence of ab-
normal uptake. Periodic sonography and testing of Tg and

Tg antibody showed no evidence of biochemical or structural
disease recurrence for over 10 years.+e patient requested to
switch to Armour thyroid. Tg level one month later was
<0.1 ng/ml and Tg antibody <1 IU/ml, performed utilizing
the Quest Diagnostics Beckman Coulter IMA method
(Figure 1). TSH was initially elevated at 23.47mIU/l. Ar-
mour thyroid was adjusted to goal TSH suppression, and 7
months later, repeat testing showed Tg level of 7.62 ng/ml
and Tg Ab< 1 IU/ml, performed utilizing the Quest Diag-
nostics Beckman Coulter IMA method. Concurrent TSH
was 1.19mIU/l on Armour thyroid 180mg daily. +e same
sample was sent for LC-MS by Quest Diagnostics, which
measured Tg at 9.7 ng/ml. Suspecting Armour thyroid in-
terference with the assay, Armour thyroid was discontinued
and levothyroxine therapy was initiated. +ree months after
restarting levothyroxine, Tg level was <0.1 ng/ml and
TgAb< 1 IU/ml, performed utilizing the Quest Diagnostics
Beckman Coulter IMA method. TSH was 2.29mIU/l.

3. Case 2

A 45-year-old woman with a long history of Graves’ disease
treated initially with methimazole underwent a total thy-
roidectomy after a fine needle aspiration of a cold nodule
revealed multifocal, bilateral micropapillary thyroid cancer
(largest focus 5.5mm, classic variant). Two of 12 lymph
nodes were positive for metastatic disease. Postoperative
testing revealed an undetectable Tg and TgAb levels and no
evidence of structural disease recurrence by thyroid ultra-
sound and CTof the chest, abdomen, and pelvis. +e patient
also preferred Armour thyroid after feeling poorly on initial
levothyroxine replacement. Her Tg and TgAb remained
undetectable for a year after initiation. 19 months later, Tg
was <0.1 ng/ml and TgAb was 1 IU/ml performed utilizing
the Quest Diagnostics Beckman Coulter IMA method while
on Armour thyroid (Figure 2). Her TSH was 0.45mIU/l at
that time. 30 months after initiation, her Tg level rose to
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Figure 1: Trend of TSH and thyroglobulin results over time in case 1.
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22.5 ng/ml with Tg antibody <1 IU/ml performed utilizing
the Quest Diagnostics Beckman Coulter IMA method. TSH
at the time was 7.17mIU/l. Again, the same specimen was
sent for testing by LC-MS, and Tg level was 28.6 ng/ml.
Armour thyroid was discontinued, and six weeks after
restarting levothyroxine, Tg level was <0.1 ng/ml and TgAb
was 1 IU/ml performed utilizing the Quest Diagnostics
Beckman Coulter IMA method. TSH was 0.15mIU/l.

4. Discussion

A sudden elevation in Tg level in any patient with a history of
DTC can be alarming. However, it is always important to
consider the clinical context of any lab abnormality. In the
two cases described above, the sudden elevation in Tg after
initiating treatment with Armour thyroid raised suspicion
for interference with the test. As expected, Tg normalized
after switching back to levothyroxine.

One possibility for the unexpected results may be due to
antibody interference, as this is the most common reason for Tg
testing inaccuracy. However, TgAb positivity generally leads to
underestimation of Tg in IMA, and the opposite was observed
here. Furthermore, LC-MS avoids antibody interference via use
of trypsin [11], which hydrolyzes antibody complexes. +us, if
heterophilic antibodies were the cause, it is unlikely that any
interference would be observed with the use of LC-MS.

A second possibility would be interference from Tg itself.
Desiccated thyroid extract contains colloid thyroid tissue
and thus Tg. Comparison of the structure between human
and porcine Tg shows about 76% homology between the two
(including 637 amino acid changes or deletions) [13]. It is
unsurprising that IMA would have difficulty differentiating
between the two similar molecules, as it only uses a single
epitope to recognize and detect Tg [12]. However, it should
be noted that a protein the size of Tg is less likely to be
absorbed by the GI tract [14], and thus, direct observation of
Tg in the bloodstream from Armour thyroid is unlikely.

Another possibility may involve indirect interference
with the test itself, as is seen with biotin interference with
thyroid function monitoring. In this case, the biotin mol-
ecule competitively competes with the binding of radiola-
beled antibodies with the TSH molecule, thus resulting in a
falsely low TSH level when present in high enough amounts
[15]. In a similar way, an antigen present in Armour thyroid
may bind with and activate the reagent, making Tg levels
appear falsely elevated. Some studies suggest the possibility
of larger peptide absorption, which could potentially be
exacerbated by “leaky gut” that can be seen in individuals
with autoimmune disorders (one case had the history of
Graves’ disease) [16].

At this time, the true mechanism of dissected thyroid
interference with thyroglobulin monitoring is unknown.
Any patients taking desiccated thyroid extracts who are
suspected of having porcine Tg interference should be
switched back to levothyroxine and have Tg retested shortly
thereafter. To identify if the elevation in Tg is truly due to
cancer recurrence (regrowth of thyroid tissue), rhTSH-
stimulated Tg may be done. A physiologic rise in Tg in
response to TSH stimulation would suggest that the Tg
originates from the patient’s own thyroid tissue, rather than
from an outside source such as thyroid extract.

Guidelines for treatment for hypothyroidism recom-
mend that patients with primary hypothyroidism be treated
with levothyroxine rather than desiccated thyroid extract, as
long-term outcome data are lacking [17]. However, some
patients will seek the use of desiccated thyroid hormone for a
number of reasons including lack of symptom improvement
on traditional T4 replacement and seeking a more “natural”
option. Others may unknowingly be using over-the-counter
supplements containing desiccated thyroid extracts. +e two
cases here demonstrate desiccated thyroid hormone inter-
ference with thyroid cancer monitoring, a potential harm if
associated with additional testing, imaging, and the emo-
tional toll of an abnormal test. +ese cases support the
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Figure 2: Trend of TSH and thyroglobulin results over time in case 2.
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current guidelines advocating for synthetic thyroxine as
standard of care for thyroid hormone replacement or
suppression in differentiated thyroid cancer.

Data Availability

+e data used to support the findings of this study are
available from the corresponding author upon request.

Consent

Written consent has been obtained from both patients de-
scribed in the case reports.
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